
Partitioning of Food Resources by Syntopic Eastern Red (Lasiurus borealis), 
Seminole (L. sen~inolus) and Evening (Nycticeius humeralis) Bats 

AnsT~ic:~.---\~~c cc~;ilnatccl p;irritiotiii~g of footl rcsotirccs ;ititong syntopic c:lstcrn red 
(I.o.\iirr-us borr'oli~) , Srti~i~iolc (I,. ~c,nzinolv.\) ant1 eve11 i i ~ g  (AJyc.(ic.c,iu~ hzc7ncrccli.s) bats at the 
$. . . av,lnii;ili liivcr Sitc, South C:arolin;i, fronr ,Jrl~re thi-o~tgh Atrg~ist of 1!)Sfi arid 1997. Wc 
conrparccl tlicts to i~ltliccs of relative prey ;irail:tljility, ~vlriclr wcrc I~asetl on sa~nples of t l ~ c  
insect coinrirttnities it, l n t  fbl-;lgi~rg 1labitat.s :inti tlic ;tmounts of tintc tlic bats for-aged in cacli 
1i;ibitat. Tlic ~.clativc proportio~~s of' inscct orders c o ~ i s ~ ~ ~ i i c d  c1if'I~:rcd amotig tire spccics. Wc 
rccostlctl o~ily ~ t ~ i ~ i o r  diifitrcirccs I>ctwec~i ii~sect rt)risirmptictn ant1 inriiccs of prcy availability, 
:IS ;tsscssctl hy iliscct light tr;tps plaectl iritlrilr fbr-;tgitrg Ilabit;~rs. Orrr data st~ggest that E;~stcr~i 
reti I);tts atid c\.c~iing 1x11s ;iltcrctl rlicir prcv sclcctio~i late it1 tllc srrmltrcc 
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I.iniit;trio~~s of flight, ecl~oiocatio~l a i d  risiol~ ,nay constrai~i tlre selection o i fo~ag i~ ig  habitats used by 
sonic spccics of I)ao (Norberg and K;iyncr, 1987). Complex 1ial)iracs coritaini~rg structrlral cltittcr niay bc 
rrnsuitablc fol-~ging habitats for bats that arc less manei~vcrablc bccartsc of greater wirrg loacliilg ratios 
( l ic~~toit ,  1'.)YO; ICalcotniis and Brigliam, 1995) althottglr prey av;iii;~bility may be higher it1 such habitats 
(Ri-igli;tnt r~t ~ l . ,  1!)'37). Tlrt~s, Ixits Inay sc.lcct foraging h;tl)itats ;ttrd prcy basctl 011 habitat structrrre as wcll 
;is 1"-cy a\*;lilal,ility, 

~ \ l thougl~ 11i;iiiy I-cscarclrcrs llavc csat~~iiiccl thc intc~ictions hct\vccn single spccics o f ' b ; ~ ~ ~  and their 
prey (i,.,g., Fc~~ to i i ,  1990; Sa111plc ant1 M'liitrriorc, 3993), ctiily ;i f ~ w  liavc focttscd 011  food rcsotn-ce 
l ) ;~ t i t io l~ing ;r~iro~ig several species irk a tlelinetl area (?.a, Ht~s;il; ll)7(j; Stt~titlo:., ant1 Barclay, 1992). 
Sonlc strttlics llawc rcportccl tlict s~)ccinlir~ttion anlong syntopic species, wlicrcas otl>crs trave 
tlctno~istratctf tlrat sylitopic 1x1~s fcctl ol)l>ttrtt~itisticaIly ;~irtl may consturic tlrc s;trnc tooci (Hickey rt 
~ l . ,  19l)(i). ffc)\v~~vc~; tIi(: tiicthods 11~1'd to s:t~trplc p~.('y  xilab lability ;it1(1 rlctc~.~rri~ic dictary components 
often influence tlic conclusions dra'ivn ('i\'hicaker r ~ l  nl., 1999). For cx;ui~plc, tlic pl;rcctncrit of inscct 
s;it~lpling tlrviccs 1rr;iy ;illcct the ;tsscssmcnt of pt.cy sclcrtictn bcr;ii~sc bats niay fccd i ~ i  areas other tliari 
\vltcrc inscct L K ~ P S  arc pl;icr.ti (M'l~it;tkcl; 1995). T l i ~ ~ s ,  inscct av;iil;~bility 111ust bc b;rsccl oti 
;t clctcrtriiiiatio~~ of' b;it fc)l-aging 1oc;itiotrs ant1 collcctio~~ ;\I tlicse sitcs. Fi~rthcr; inscct avail;ibilitv 
mirst bc \vciglrrctl Ity tlic ailioulit of t i t ~ ~ c  tlt;tt e;icli spccics spc~rtls Ibr.aging i ~ i  each h;thi&it (Wtritakcr, 
1095). 

\Vc asscsscti prey coiis~i~irptioir ;tntl fitragilig ;irca prcfc~-cticc among three sy~itopic bats spccics. Wc 
I-adio-ttxckctl sy~itopic castei.11 red (I,n.~izo7l.s IIOIPN~~S), S ~ ~ i i i ~ i o l c  (I.. S P T ~ ~ ~ ~ I J I U S )  alrtl cvcn i~~g  (A5cfic.ti1ts 
I L ~ ~ ~ I L P , - I ~ / ~ ~ )  Ixtts t o  tlctcr~ninc furagi~~g Ii;ibitars of'c;icli spccics, collrctctl itisccts from sitcs whcrc tlic I,;ia 
f6t.;igcd ; t ~ ~ t l  comp;trctl fecal sainl)lr con1ctit.s to irrtlic-cs of' I-cl;itivc [)I-cy av;iil;~bility in cach Ir;tl,itat. \Vc 
I~yltotlicsir~~tl tliat c;istcl.n rctl ii~rd Sc~~ritrolc~ 11:it.s \vc)til(l fi)l-iigc i l l  t~iorc' O I ) ~ I ~  ;lrc;is ;itid S C I C C ~  diSferc~it 
~ x c y  tIr;ui tlic sm;illci- niorc ~n;iticttvcr-;tl)Ie cvc11it1g ixiu. 
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Ilris stutly twis coiitluctctl o t ~  t11c U.S. I)cp;trt~rrct~t ot'E11rrgy's Sa\,;1111i;ili Kivcr Sitc (SlZS), a 780-kln' 
I';~c.ility in \ v~s t -~c~~ t r i t l  So11tIi (:itroli~r;i. Tlic SlZS is ioc;ttc.ti i l l  tlic L11)pcr (:o;istal Plain ;rritl is bo~ititlctl l)y 
t l ~ c  S:w;~~itr;tIi Ri\rc.~- ;11o1ig tlic sor~tlr\vcstcr~r ctlgc'. T l ~ c  topc)gt.nl)hv is cl~;~i-:~crcr.ircrl by gcirtlc ~rolli~rg 
~iclgcs, 111-oat1 f1;it I-cgioris ;tiitl i~itc~sl~erscti  sil-e;tlrr co~uscs. Uottomlairtl II;~I-dwootl stands or various 
!vitltlls ( i 5 0  to > 1000 ur) occur alolrg sr~.cat~r vourscs and tn;tv I>c tloodrct st:;1sou;llly during late winter- 
car-ly spi.itig. l )on~i t~;~nt  c;l~iopy spccic-s i t ,  i~ortorr~latitl I1;ii-tlwootls i t ~ c l ~ ~ t i c  swcctg~ui~ (Li~uidnnrbc~r 
.$tjre~cljlt~(~), s\\.;i1111) ~ L I P C I ~  ( I ~ ~ J , \ I L  .\yli~e~tic~~l), I-cd irl;iplc ( i lc~r  vi~l)nrn~i), '~\~;tter o;tk ( (~ZLPK~IJ  111gv11), lanl.cl oak 
((2. 111urir;,lim), o\vrt.cLtl) oak (Q. /)WI~IL) ;ititi clrct.~~l,a~.k o;ik ((I. fc~lc.c~tn van ,/~c~gotlnc.li,lier). Tlic I)otto~nlantl 
1r;irtlwootl s1;itrtls ;trc sut-t.ot~tlrlttl I)y ciosc-ti-c;tric)py nlisctl pine (I'i~rtl spp.) fot-csts, ttpl;~nd fol-csts, oltl 
ficltls a~rtl aquatic lr;tbit;irs. Tlic rtpl;t~rtl tt11 csts incll~tlc ;I t~iis of' p~ties allti i~,u-ti.r~~ootl spccics. 



M'c cirptut-ctl lx~ts fi-om riiitI:]t~ric tlit-ough rnitl-Arrgust of 19!16 a1111 1997 ttsitig 15 ririst net systems 
~tlaccd in ;Ireas ofcotrccntratcrl Itat :~ctivity srrch as ro;ltls, skitltlcr t~ i i l s ,  strc;irns a~r t l  pontls. ~Zll bats were 
pl;tcctl irr pl;~stic ct~lts fbr < 1.5 11 to collcct kcal  pcllcu ;rncl were rclcasctl tlrc same night. Fecal satnplcs 
~vcrc  ilrralyzcd using rnctlrods dcscr.ibctl hy M'lritakcr- (19SX) and iriscct ti-agrncnts xverc idcrttified to the 
or-tlir~al level. We tlsetl a rr~otlifietl vcrsiort of black's (11172) rrretliocl ro cstitttate percerrt volurne 1)ecanse 
I e ~ ~ i t l o ~ > t w ; ~ t i ~ r , t i c n  itre rcprcscrttccl ortly by sc;ilcs. M'c cortiparcd srrmrncr diets .rvitlrirt spccics to assess 
tlifkr-cnccs ;~ri ior~g tlrc carly, midtilc ;~ritl laic strmtncr pcriods. 1'rt.opot.tional d;it;~ were transforrricd 
t~sirig at1 at.csirrc sqrtarc-root trartsSor11i:trio1, and nt~;tly~ccl ttsi~rg art Art;ilysis 01'V;rt.i:incc (ANOVA) ant1 
a Ttrkcv's tric;irr s rpa~at ion  rest (SAS Iristitutc I t~c. ,  l!)YO). 

M'c. tlct(~rrnitictf foragirrg 1ial)itats 11y ~rtlio-tt.ackitrg Ir,ats irrstrtrttrct~terl witlr LB-2 r.aclio-transmitters 
(0.45 g, 1-lololiil Sysrcrns I,td., Ontar-io, (>tti;ttla) gltictl to tlrr Ixtrk of ;iclttlt I1at.c with Skin-borrtl@ 
sttrgicnl ;ttlliesive (I'fizcr Hospital Prorlt~cts (;roup, Inc., Largo, FI,). TI-;t-ansrttitters Itat1 n range of 1.6 knt 
;rrtti a I~attery lire of ap[troxirtr;~tcly 21 d. Tlrc trarrsniittc~rs wcighcd less than 3% of the body riiass of 
;I t;tggctl lxrt arrtl pr.estrrtiably 11;icl a rrcgligiblc cfl'cct or1 ;~ctivity (~l\ld~.idgc aritl Brigharrr, 1988). 

We tlcicrtnirictl tb~tgirrg locations using statitlartl two-statiott sirttrrltarrcous tri;irtgnlatiort (Schmtttz 
;t~ttl Wltitc, 1990). Loc;ctiotrs ottclcructty statio~ls wcrc rccorilcd trsing a glol);tl positiotring systcr~r (GPS, 
Trirnblc N;rvigation Limited, Stcr~rryv:~lc, (A).  To cstitrtatr locations of foraging bats, we entered the 
Univcrs;rl TI-axrsvcr-se Mercator (UTM) coorclinatcs of telemetry stations irnd the x~irr t i~ths of I-eaclirrgs 
into the progl-arn LO(.'ATE (Kie rt nl., 1996). Because of our  close proxirtiity to the tagged bats, error 
polygons were srrtall ( 1 4  Ira). Wc imported bat locations into PC Arc/Info, Geographical I~ltbrmation 
Systcttis (Environrncnt;tl Systcrtls Ktscarclt Inst., lnc., Kctllarrcls, CA) and strprrin~posccl locations onto 
vegetation rrraps of thc SKS to calcrtl;itc tlrc ~troportiorts of locations \+,itltin caclr habitat. We categorized 
;ill locatiotis of fol.agitrg bats for. 'ach spccics hy 11al)it;tt typr across ihc 2 y of tltc strtrly to detcrtttinc 
pr.op(~rtiotral use of Itabititts ;trtcl to gclrcl.;rre ;I \vciglitctl s;uniplirig of avai1;ibility Ixlscd on light-trap 
s;~niplcs. We fbllowctl Workrrrarr :trrtl McLrotl (1990) and rornltinctl cornrntuiity types that the bats used 
into four catcgorics: pine for-csts, t~pl;tntl forcsis, I)ottomlarrd for-rsts arrd acltratic 11;thitat.c. Pine forests 
were areas in wltich pirtcs wcr-c t l i f  c1o11iiri;tttt c;irtopy spccics (>75%,) ; I I I ~  i~rcluded plantations of 
loblolly p i ~ t c  (I '~?~ZL) Irretl(c), lotiglr;~f pine (I? f~rrlu.rt?~$) illid S ~ : I S ~ I  pirte (I? ~dlioltii). llplattd Itardwood 
rorcs~s were defined as are;ts in which ~tlslantl hard'i\~ood species were ~ l i c  tlominant canopy species 
(>75'11). 13ottctn1la11d Itartlwootl li)rcsts it~corpot-atetl \4'orknr;tri ;~rttl McLcod's (1990) s.wamp forcsts 
\,cgct;~tiorr typc along wit11 ;trcas i r r  \\.lticlr bottorrilartd Itartlwootl spccics rlottiina~cd tltc canopy. Watcr 
LI~C;IS \\,crc s tr~;~tr is ,  porids, lakes ntrtl (:at-olin;r b;tys. 

We rrsctl 12-volt black-light insect tr;tps (RictQttip Protlrrcts, Gat-deri;~, CA) to collect insects from the 
habitats wlicrc 1.;irlio-itis~rnnicrrtccl I~ats Ibr-;~gcti. A mtp rvas pl;tccd irr each 01.3 rcplicatcs of eaclr lrabitat 
(hottorrrln~ltls, pirtc statrtls, rtpl;~ntls atit1 ;rcju;ttic 1t;tl)itats) Ibr- R nigl~ts c;lcli week. \4'e rctr-icvcd insects 
; l l ' t (~ c*;tcIi nigltt ;rritl Srozc tltcrrr for sul)scqtictrt ar1;rlysis. A ~arrtlotn sttbsamplr, sclcctcd hascti on thc 
s;crttplc sizr li-orrr tlic liglit u;tp, was iclcrrtiiicti ; I I I ~  ~)cr-crrlt occur-t.erlcr ;rrrd ~;erccrrt vohtrnc was rccorclecl 
I'or. c;iclr irrscct ot.tlcn To ;tsscss I-cl;~tivc ~tr'cy ;~~ril;rl)ility based or1 1i;tbitat use, \+,r tttultiplictl the 
prrcmtt;rgc ol'tirirc (I~;isrtl on ~ttrtt~l)cr- ot'tc~lrriictry Ioc.;~tions) tlt;~t a bat spctrt i r i  caclr 11;rbitat typc by thC 
proportiorr (It;~sctl o n  pcr.ccrit volume) ol. c.,;~cl~ ir~scct ot.tlc~- irr  t11;1t Ital>it;tt t y p ~  (Wlritaker; 1995). 
(:otrrpar-isotis \vcr-' cottdtrrtctl ;rt 3.5 w < ~ s k  irrtcr~tls I)cgir~nirtg in n1id:Junc ;urtl ~.cp~.csentctl carly, mid 
;ttttl I;rtc strirtrncr. If t l ~ c  diet tlitfi.t.c.tl fi.orir otu- estimate of ittscct ;r\'ail;rl?iIity (P  < 0.05, t-test), .ivc 
:rssrtmc(I p r y  sclcctiotl :IS per M'lrit;lkrr (I!)SS). 

Tt) csarni~ir  11;tltit;rt seI~ctiort, \VC i~rclutlctl tc.lctitctty tl;rta I'rorn 14 Eastern I-cti I~ats  (12F;2M), 8 
Srn~inolc  It;rts (4F;4R4) atttl 18 c.vctiitig 1);rts (14F;41\.1) till. wlticli we 1i;rcI >20 locatiorts per sampling 
~ ~ r i o t l .  To gcnc-rate sutticictrt s;irr~ple sizes we poolctl tlata across the 2 y oSrhe study. M'e observed nrittor 
tlitt'c~rcnccs i r r  It:~ltit;tt sc~lcctivity arnorrg the t1irc.c spccics. East'r-rr red bats rarely for;~gcd over t~planci 
h;u-tlwootl It;iltit;~ts (5%) t.clyitig irtstc;iti otr bottornl;~tltl (55%) ;inti pitie (40%) Ibrcsts. Sentinole bats 
for.;rgc(I [~ritti:~r-ily i r i  pitic st;tr~cIs (55%), l ) r r t  ;~lso l rcq t~cr i t~( l  l ~ o t t o ~ ~ ~ l ; ~ ~ i ~ l s  (35%) ;rtitI r111I;iricls (11%). 
F.\'(:tiirtg h;ris (.rr,ttf lieti IIIOSL 01 tlreit- activities 1 0  pilie Iorcsts (50%) ;tritl 1)orrornlaritls (37%) atitl rarely 
f'or-:~g~~l irr  tr~)I~rrr(l lt;~rtI\\~ootls. 



Insect ;~\.;til;rbility, ljasctl o n  pcr.ccwt volit~rrc~, \rarictl i ~ r  tlrc k>r.;rgi~rg ;trc;rs of c;icli Ijat sl)ccit:s dur-ing 
tire strltrlrrcl: bcctlcs (C:olcol)ter-;I) wcr-c tltc rirost cctrrsistcntly a\.;tilaI)lc fitod in thc for;rgitrg habitats 
(Xiblc l ) ,  ;rltlrortglr Hcrrriljt~-a atitl Lcpitletptcl.;~ ;rlso wcrc ;~I~rtrrd;~rr~ in rnost locations. Irtsccts front 
sttrnc ortlcr-s oticrl cnrcr-gcd in irrcgrrl;irly tlispc~rsctl sw;irrns. hltltor~gh trot always av;tilablc, thcsc taxa 
(~ .g . ,  13y111e110~)tcr~;~) KCI-c 1oc;tlly ~ O I I I I ~ I O I I  ; I I I ~  c ~ r ~ r ~ > o s c t l  ;I siiI3st;rrttial poi-tic111 01- 11ic irrscct f:rttrrrir 10r 
brief periods. 

\Vc 'xarninctl 417 sa~rrplcs of fr.cal pcllcts l'rorrr 80 1,at.s. Dis~ibtt t ion of the I?c;tl saniples among the 
sl)ccics w;ts 90% E;tstw~r rcd bat, 9% Scminolr I)at ;rnti 61 %, evening 1j;tt. Tlrc foorl haljits of tlrc t111.e~ 
b;rt species diffcre~l ;ICI.OSS sarrrl)li~rg pcriotls (x~l)lc 1). Colcopccta cvas t l ~ c  ~rrost abunda~t t  taxorr i r t  tlrc 
fccal s;rmplcs of c;tstC~-n r.ctl ltats in car-ly and rnid-surnttrcr-, but thc I ~ L F  constrrticti a greater proportion 
of I,cpitioptcr;~ dr~r ing  I;rtc s t~rn~ncx~ ;IS bcctlc ;~v;ril;il~ility rlccrcasctf. Dtirirrg carly sulnnrcr, Sctnirrole 
lt;lts corrsrtmctl ~rrostly I-Iy~ircnoptc,.;~ Ity voltrrtrc, althor~glr (;ol(:optwr ;i~ttl Iicrniptcr.;~ wcrc fouritl in 
sa~rlplcs frcqt~cntly. L)urirrg the rniti-su~~rrncc Sc~rtirrolc bats itrgcstctl ;I I;rrgt- volanrc of Colcoptcra. 
Eve-ning bats corrsurnetl ~rrostly (:oleopter-a during tlrr fir-st tw~-ttri~-ds 01' tltr srirlirlier, but their diet 
co~rsistrtl of ;ilmost ctlttal ~);rr-ts of Ilr~rriptrr.;i, I lo~rloptcr;~,  (:olcol>tcr;r and 1-lynrcrroptel.a dt~ririg tlrc 
latc srrrnrrtcr. 

E;rstrt-11 I-cci 1);rrs co~rs t t~~tc t l  nrorc (:olcoptc~ra than Scmirrolc 1j;it.s (ID = 0.018) in c.;trly strrnrncr and fed 
~ I I  Lcpidopter;~ morc oficrr tlt;ur tlid cverri~ig bats, csl~ccially in late strrrr~rrcr (I' -- 0.014). During mid- 
snnrrrrct; cvenir~g bats cortsttmcd ~ n o r c  I-1oniptc.l-a t1r;ltr did Scnririole Ijats (P - 0.0%). During late 
srrmrrlcr; cvc~~i t rg  b;tts constrrncd morc I-Icnriptera tlr;in tlid rctl ktts (P = 0.024). 

Tltc fccal pcllcts of Scnri~rolc I)ar.s corit;tirrcti lo~vcr volumes of Colcoptcra, I-Icmiptera and  
TI-iclroptcr-a tlt;rrr \vcrc irrtlcxcd to be :wailablc It? tlrc liglit-tlxp saniplcs. C:olcctl~tcr;i, Lcpidoptcra ant1 
l-lyn~crroptt*r-a wet-c tlrc prirrr;tty foods tltiring 111iti-stirnrrtcr wlrcn l-lymcnoptcra wcrc. take11 it1 grcatcr 
proportion tltart tlicir rcl;rtivc ;tv;iil;~l)ility. I)iptct-;i, 1-lcrtriptc~-a a~rt l  Tricltoptrni \4cre co~rsumetl less 
fi-ctluuitly tlrarr ;rvail;tl)lc irr rrritl-sumnrer. 

Utrr-irtg early srinrlncr ant1 mid-sttmmct; c\~clri~rg bat pcllcts were corrrpriscti prirrrarily of C:olcoptcra, 
1-lynrcrroptcl.;i ;rlrtl I-lcn~iptcr;~. I,cl>idolttcl.;r, Diptcra atrcl ?i-iclroptera were ronsitmctl less t11;ln their 
relative a\,nilability tltrrirrg botlr tlresc pcr-iotls. In I;rtc surrrrr~c~; cvc~rirrg 11;11 s;rrnplc~wcre composed of 
I~lciniptcr-;I, I-lorrtoptcl.;~, C:olropcct-;r ;ttrtl 1lymc11ol)tc~t. (;olct~ptc~-;t, Lrpitlolttcra ;ilr(J Diptc1.a were 
c:itcn Ir.ss tllarr tlrcir I-clativc. avtilahility, \\~lrcrc;rs Ilcrriiprc~r.;~ arrtl I-Ionroprcm were 11s~-ti rnorc than their 
rcl;itive :i\,ailability i l l  tlrc 1r;tbitats sa~~rplccl. 

D~at:r~ssro~ 

\hit. dt.tcctctl o~rly nii~tor. t l i lkrc~rcrs  i ~ r  Irahitat trsc ~ I I I I O I I ~  L I I C  t h r c ~  lXrl S ~ C T ~ C S .  HOWCVC~, our- 
const)lieIatioti ol'tlrc. corrtplcs Itabitat ;tt our stntly sitc itrto tllrec forest types nray li;tvc masked v;~riation 
irr sclc.ctiort of fol.~tgitrg h;tbii;tt I)y the thr-cc spccics. Never-tlrcless, we tlicl firttl tliffcrrtrces irr prey 
;i\.ail:tl~ility whcrr wc r:rlc~rl;ttccl ilrrliccs ol'rc1;rtivc prcy ;\;tilal)ility 1);rsctl or1 the perccnt of titire that the 
I);rts spcfit in caclr Ir;rbit;tt type 

~iltliottglr malty irrsccti\~orttrrs I~ats ;trc rcptrtlctl ;is tlict gt.rlcr;rlis~s, tlre spccics \vc cxarnined cxlribitcd 
s o ~ n c  st31cctivity tlrr-ortglrotit tlrc srunrrnc.1. dcspilc tlrc hc t  fllai ortr cl;tssification orrly idcr~tificcl insects to 
tlrc, c)rcli~ral Icvcl. Tllc Itulk 01' t l r t .  t1ict.s of tltc-stb spccic%s cotrsistctl of tltc rtiost colnnrort 131-cy itcnrs atrti 
so~irc less ~ O I I I I I I ~ I I  111.e)' taxi1 .ruct-c r-;t~-cly ~ ~ c ~ t r ~ c s c ~ ~ r c t l  i l l  f?c;rl sartrplcs, r\ltlrorrgh prey sclcctivity Inay I)c 
;I l'irror ill tlrc ior;iging atr;rlcg>f ol tlirsc 11;rts, 1)rcy tlctisitv ;rlset ~~i i lucnces  prcv eltoice. Fol-aging location 
is ;III i~rlpot-t;i~rt c o r i ~ p o r ~ t ~ ~ ~ t  US 1)r.t-y ;~v;iiI;rl>ility. St~lt~ctiori 01' I . c t~~gi~tg  Ioc;itio~r c;irr ;tjYCct cfict 
co~rrl~osiriorr ;IS 111ttclt ;IS pt-cy sclcctiotr witlrin tlr;r t  nl-c;~. S ~ I I I ~  t;ix;t, sticlr as fIv111g ants (I-Iyrncnol~tcra), 
In;ty he loc;tlly c-orrr~non ;It ti1nc.s in sonic It:rl)it;~ts ;r~rtl tlrry ;trr uscstl cst t~~~sivcly wltc,n 111-csctrt. 

1S;lstcr.n 1-ctl 1);tt.s tlcnrorrstr;tt~~tI littlc pl-cy selectivity irr our- stirtlv ;t~rtl tltc ronrpositio~t of prcy catcrt 
c l i t l  rrot tliffcr ti.onr otlrcr- I-cports 011 tlic 1'ootl 11al)its oltltis spccics (I:cltlll;inrcr rf (GI., 1995; Wlrit;tkct; 
I!)72; \Ylrit;tkcr- zt nl., 1997). Urtlil ~-cccrrtly, t l ~ c ~ . c  wcr.c Ic%w r.cltorw of Scnliriolr b;rt fctotl Irabits ;uncI most 
\vet-r Ixrsctl orr si~rglc s;tnrplcs (Zirrtr, 1977). (:;rrtcr. r /  (11. (1f198) c-sariri~~ctl 24 ft-c;rl s;t~rrplcs fro111 eoast;tl 
(;tor-gi;~ ant1 rrportctl t1r;rt Sc~rritrolc It;its kt! prini;~~-ily OII (:olcoptc~.a, I,cpitlol)tcr;t ;urtl I-Iymcno[)tcr.a 
; I I I ~  t isc~l I E l o ~ r r o ~ ) t c ~ ~  ;irrtI  L1i1ttckr.;r less t11;rrr tlrcir rcl:ttivc ~ ~ \ ~ ; r i l ; ~ I j i l i t ~ ~  irr the 11;iI)itiit. \iTc fc)tr~ici t11:it 
Ilynrct~opter-;I (131-t~narily [lying ;unts) nlso cotrrl)osctl :I 1:it.g~ p~-o l~or r io~r  of thc diet arrcl, wi~err fountl, 
r t .p r (x~~t tc t l  :I 1;tr.g~ ~)rolx)~.tirtrr of thc sample. 



s;~tlr~)lcs of tllrrc I ~ a t  spccicss, conip;i~-cd to ;it1 i11tIc.s of 1 1 1 ~ .  i~rsc>ct r;~s;i auailal~lc (r1vl.j by vol~urrc i l l  tlic 
rt1vit-ot1ti1c1lt :it 1I1c S;LKII~I~;III l<i\,c%r Site, Soiitl1 (2it.oli11:t, Jt111e tlic>t~gl1 Aiigust l<)<Ilj ;311ci 19!)7. 
.Sigl~ifir:ttrcc Ievcl.~ al-r ~,i.o\ritlc%rl I V I I ~ I  ~ ( > I - ~ C I I I  ~ ' ~ I r i t n c  i l l  $1-cal .s;r~~tplrs t1iflo.s ti-0111 pc*l.cc~lt availablr 
(I' < 0.03, t-lc>sl) 

74 3 11s' 
10 I!) 11s 
5 8 11s 
: 0 11s 
0 4 11s 
8 2 trs 
0 7 0.04 
0 0 trs 

YX 48 rrs 
13 'I I > \  

11, 21 115 

10 2 I, \  

0 ) 0 01 
24 3 I > \  

0 0 0 0 I 
0 2 n \  

'I).l)ic;tll~, (:olcol)tct.;i ;ire tlrc ~rrost i ~ ~ ~ p t ) r - ~ ; ~ n t  loot1 r-c-st~u~-cc Sot- cvctritig I,;it.s, but  I - l y t ~ l c ~ ~ o ~ ~ t c t . ; ~ ,  
I-lrtlii~ttc~r.;i :i11(1 I~ lo~ i rop tc~- :~  also ntc c:itcn Srrcltic11tly (i:cltllr;i~~icr I,/ / I / . ,  1993; Mrlrit:tkcl; 19'72; Zinn, 
1977). Ilowc.vc1; like (:;rt.tcxr ,,/ (11. (l!)!)S), \\.c. I ~ ) I I I I ( I  tI1;it c\'cl)i11g 1x11s c o i ~ s l ~ t l ~ c ~ l  f c ~ c r  ( ; ~ ) I C ~ ~ L C I . ; I  tli;i11 

;ivail;ihlc, cspcci;~lly t1it1-ing latch sirt1rliicn L.cpicloptcl-;i, ;ilrl ,ot~gl~ itnpo~.c;uic prey for many spccics, 
; i~ ) l ) ; i~ - t~ t ly  ;ire I I S C ~  little I>y cvel~ir)g 1 ) ;~~s .  Evct~itrg 1>;1ts trl;iy I>c pt~c-vctlt~'(I fj.0111 ralil>g 1x1-ge n~ot l l s  
I)cc.aiisc o t  tlifficitltics captlu-ii~g ant1 h,itidlitig I~ulky insect.\. 

;\ltlroitgir our- tclc111cr1v tlaca sriggcstc*tl o11lv tnilrctr tliSfo.ct~ccs it1 fol-;~gitr:. I1;tl)it;ic.s a111ot1g tlicsc 
sl)<.cicx, tllc li)otl I1a1)ir.s ~n;ll\-scs i11tlicatccl ;i tlc\gl.c.cs ol' pt.c3y sclccti\,itv. Tlrc p;~rtitio~ring of rcsorircc.~ wc 
t ~ l ~ s c ~ - v c ( l  111;iy l);ivc l>er11 ilirc to tc11l1>or.;ii 11ilYc1-cticcs i t )  troc111r11;1l Sc)1.:1git1g :ic.tivity, ~iltlio~1gI1 OIII-  tI;it;r 
( lo  11oi n1lo.r~ this ;issc.ssnlctrt. Altct .~i ; t~r l~,  sclcctiotr 01. So1;1gi11g Ic)cntiorrs \villrin Ir;il)itat.s, 01. 11al)itat 
s ~ ~ l ~ ~ c t t o t ~  '11 ;i li11ct- x;ilc tIi;i11 xvc- ~\lci-c i ;ip;?I)lr o l . e i . s ~ A ~ s ~ t ~ g  11i;tv li;~vc, co~~tt- i l ) i~tct l  to rliiI?re~rccs i t )  prey 
sclcc-tiotr. Nrvct-tl1c~lrss, o i11 -  rcslllts tlcn~otlstt-;itc sornc I)I".V sc'lrctio~i aliroirg tlic clircc spccics as well as 
cli;itrgcs i l l  [)I-cv sclcctio~r over- I-cl:iti\vIv I~ricI' tirnc pel-iods. 
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